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PEDEPAT
JuniomHuas pabota: 59 crpanuil, 20 KICTOUHUKOB, 6 TPUIIOKEHUH.

Knouesvie crnosa. IMO®POBOE N30BPAXXEHUE, ®OTOI'PAMMETPUA,
[IPO®WIIb [TOCTUJIAIOLIEN ITIOBEPXHOCTH.

Obvexm uccredosanus: CUCTEMa IMOCTPOEHUA Npoduiiss MoJCTUIAOLIEH
MOBEPXHOCTH TIO ITU(POBBIM ONTHICCKUM H300PAKECHUSM.

L]env: pa3zpaboTKa METOAUKU MOCTPOCHUS MPOPUIS U TPEXMEPHOU MOJEIH
MOJICTUJIAIONIEH TMOBEPXHOCTU MO LU(POBBIM H300paKEHUSIM U TPOBEJICHUE
HKCIIEPUMEHTAJIbHBIX HCCIEAOBAaHUN pa3paOOTaHHON METOAMKHU JUIsl OCTPOEHUS
npoduiis MOACTUIIAIONIEH TOBEPXHOCTH 10 CHUMKAM C KBaJPOKOITEPA. .

B pabote mpencraBieHbl SKCIEPUMEHTAIbHbIE UCCIIEOBAHUS, CBA3AHHbBIE C
pa3paboOTKOIl alroOpuTMOB NPUMEHEHHUS U3BECTHBIX U Pa3HBIX MO (YHKIUOHATY
nporpamMMm [JIsl TOBBIIMIEHHWS KadyecTBa MOCTPOEHUI0 NPO(HIIS MOJICTUIAIOLIEH
MOBEPXHOCTHU LIU(PPOBBIM ONTUUYECKUM U300PAKEHUSIM.

B pe3ynbrare BBINOJHEHHUS AMILUIOMHON paOOThl ObLI MPOBEAEH OO30pHBIN
aHaJIu3 JINTEPATYpPHbIX M HWHTEPHET HUCTOYHUKOB 1O (HOTOrpaMMETpUU H
COBPEMEHHBIM METOJaM M aJIrOpUTMaM MOCTPOCHHSI Npoduis U TpEXMEPHOU
MOJIeJIM TMOJCTHJIAIOUIEH MOBEPXHOCTH MO LU(POBBIM H300paxkeHUsM. beina
pazpaboTaHa METOAMKAa MOCTPOCHUA TMpoduiss U  TPEXMEPHOH MOJEIH
NOJCTUJIAIOIIEH TMOBEPXHOCTU MO LHU(PPOBBIM H300paXKEHHUSIM C NPUMEHEHUEM
nporpamm Meshroom u WebODM s BbimeacHHS TOYEK COOTBETCTBHUS TPEX-
mepHoit Monenu, Meshlab nns xoppektupoBku Macmtaba momenu u QGIS st
NOCTPOEHHUS NMPOQUIIA BbIIEICHHOIO y4acTka MecTHOCTU. bbuio pazpaboTtaHo mpo-
IrpaMMHOE TPWIOKEHHE [UIsl YCOBEPLICHCTBOBAHMS YHOMSHYTBIX IPOrpamM,
MO3BOJISIIONIEE TMOBBICUTH KAa4eCTBO MOCTPOEHUSI MPOQUiIs MOBEPXHOCTU. bbinm
NPOBEJICHbl AKCIIEPUMEHTAIbHBIE HUCCIEIOBAHUS Pa3pabOTaHHOM METOAMKH IS
MOCTPOCHMUSI TPODUIISI IOBEPXHOCTH IO CHUMKAM C KBaIPOKONTEPa € BHICOTHI ~ 120 M.

Pe3ynpTaThl 3KCIIEPUMEHTAIBHBIX HCCIEAOBAaHUN ITOKa3aJd, YTO CUCTEMA
IOJIHOCTBIO BBINOJIHAET IIOCTABJIEHHYIO 3aJadyy IO TIOCTPOSHUI NpOopuis
NOJICTHJIAOILEN TOBEPXHOCTH C PAa3pEIICHUEM B €IUHULIBI CAHTUMETPOB.



PODEPAT

JpimomHas mparna: 56 ctaponak, 28 mantonkay, 20 KpbIHIIL.

Knrouasvisi cnoswvr. JIINBABAE MAJIIOHAK, ®OTAI'PAMMETPBIS,
[TPO®LIb ACHOYHAM ITABEPXHI.

Ab'exm Oacneoasanns. Cictaoma naOyaoBbl NpodiI0 acHOYHAW MmaBepXHi ¥
aJraBeHacIll 3 J190aBhIMI allTEIYHBIMI MAJTFOHKAMI.

Mbma: Pacripanioyka metanasnorii nadyaoBbl Ipodiaro 1 TpoXMEpHail Maadi
aCHOYHall TIaBepXHl Y ajmaBeaHacIli 3 Ji40aBbIMI MaJlFOHKaMi 1 TIPaBSI3CHHEM
IKCIICPUMEHTAIBHBIX JaclielaBaHHSAYy paclpamaBaHaii MeTaaaliorii CTBapIHHS
npod o acHOVHAK aBepXHi ¥ ajmaBeHACIll 3 MATFOHKaMI 3 KBaJipaKarrapa.

Y mparel mpaacTayiaeHbl dKCIEPHIMEHTAIBHBIS JaciieIaBaHHi, 3BS3aHBI 3
pacnpanoykail anrapblTMay Uil BBIKAPBICTAHHS BSJOMBIX 1 PO3HBIX Mparpam
GyHKIBITHATBHACI JUIS TAJAIMIIAHHS sAKaclll OynayHIITBAa acHOYHAW MaBepXHi
1140aBBIX aNTHIYHBIX MAJTIOHKAY.

VY BBIHIKY JbICEpTallbll Obla MpaBe/3eHa arisii JTapaTypHbIX 1 [HTApHAT -
KPBIHII MTa poTarpaMeTphli 1 Cy4acHBIX METaIax 1 alirapbITMax CTBaApIHHS MPOQLITIO
1 TpOXMEpHai MaJdJIl aCHOYHAN MaBepXHi ¥ aJnaBeHacIl 3 1140aBbIM1 MaTFOHKaMI.
Mertananorisi mabyoBel Mpo@uUII0 1 TpOXMEpHAW MajdJli aCHOYHail MaBepxHi ¥
ajaMaBeaHacIi 3 JuOaBpIMI MallfOHKaMi 3 BbIKapbicTaHHeM mparpam Meshrom i
WebODM s BBUTyuSHHSI CTaHAApTay TpPOX -MepHail mamdmi, Meshlab s
Kap3KILIPOYKI Maj3Jil BeIOpaHail BoOacil miomysl Boonaci beuio pacnpanaBana
nparpaMHae MPBIKJIAJaHHe U MaSMIIHHS 3TafaHblX Mparpam, siKoe Ja3Balise
MaBsUTIYBIIb BBUTYYIHHE, IITO Ja3Bajisie MaBBICIIb SKACHb OyaayHIITBA MPOodiIto
NaBepXHi. DKCMEPHIMEHTANIbHBIS JlacieaBaHHl paclpalaBaHail MeTaganorii ObuIl
IpaBeA3€Hbl JIs1 CTBAPIHHS MpO(UI0 MaBepxHl ¥ aAnaBeqHACIl 3 MaJlOHKami 3
KBaJpakanTapa 3 BhIbIHI ~ 120 M. 1a3BOJ Ha a31HKY CAaHTHIMETPAY.



ABSTRACT

Diploma Thesis: 56 pages, 28 drawings, 20 sources.
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UNDERLYING SURFACE.

Object of study: a system for constructing a profile of the underlying surface
according to digital optical images.

Purpose: Development of a methodology for constructing a profile and a
three - dimensional model of the underlying surface according to digital images
and conducting experimental studies of the developed methodology to build a
profile of the underlying surface according to the pictures from the drone .

The work presents experimental studies associated with the development of
algorithms for using well -known and different functionality programs to improve
the quality of the construction of the underlying surface of digital optical images.

As a result of the thesis, a review of literary and Internet sources on
photogrammetry and modem methods and algorithms for building a profile and a
three-dimensional model of the underlying surface according to digital images was
carried out. A methodology for constructing a profile and a three- dimensional model
of the underlying surface according to digital images using Meshrom and Webodm
programs to highlight the standards of the three-dimensional model, Meshlab to
adjust the model of the selected area of the area, a software application for improving
the mentioned programs was developed, which allows to increase the highlighting,
which allows to increase The quality of the construction of the surface profile.
Experimental studies of the developed methodology were conducted to build a
surface profile according to the pictures from the quadrocopter from a height of ~
120 m. The results of experimental studies showed that the system fully performs
the task to build a profile of the underlying surface with resolution per unit
centimeters.



